Measuring Skills for Employment and Productivity

How does skills mismatch affect employers in the modern economy?
This snapshot features a descriptive analysis of the data collected during the STEP Employer Survey. The issues highlighted here can be further investigated by researchers and policy-makers interested in using survey tools to discuss skills availability and needs in the labor and education policy contexts. Patterns are provided from the six countries where the survey was deployed-namely, Armenia, Azerbaijan, Georgia, Sri Lanka, Vietnam and China (Yunnan Province only). Detail on each individual country is available in reports featured online. The following sections will discuss how employers view jobs mismatch, identify skills employers' value in their workers, provide insights into innovative employers and, finally, illustrate training provision by employers.
Economic growth depends on skills being put to productive use. In recent years, research on labor outcomes and education has converged on the unanimous conclusion that there is a substantial mismatch between the supply of and demand for skills around the world (Cappelli, 2014: McIntosh and Vignoles, 2001 ). This mismatch affects more than just wages or individual job satisfaction. Skill mismatches have an impact on productivity and growth at both the firm level and the macroeconomic levels (Quintini, 2014) . Reports show that firms around the world consider skill challenges to be an impediment to the operation and development of their business. A cause for further concern is that this constraint seems to be disproportionately affecting the more dynamic and innovative employers, signifying a potentially negative impact on job creation and technological progress (World Bank, 2012) .
It is essential to provide employers with a voice in the skills mismatch debate. The debate over the "skills gap" (a deficiency in basic skills inherent in the flow of workers entering the workforce), the "skills shortage" (a lack of technical skills in the stock of workers available for specific occupations) and the "skills mismatch" (a case of under-supply or over-supply of qualified workers) has thus far been primarily focused on improving individual wellbeing (Cappelli, 2014) . However, in order to make the most of investing in the skill set of a workforce, there is a need to understand how these skills will be put to use in the current labor market (Quintini, 2014) . The potential contribution of skills to improving productivity and employment outcomes needs to be fully exploited, and this depends largely on understanding the 'demand' side of skills. Most attempts to measure this disparity have been focused on measuring the level of 'education' of workers in various occupations (Quintini, 2014) or comparing earnings across these occupations (Potter, 2002) . However, as the focus shifts to the skillsshortage, there is a growing need to separately identify the role of 'skills' in this mismatch and, especially, to collect evidence on the labor market value of any particular skills-profile (McIntosh and Vignoles, 2001 ).
Identifying the most relevant competencies and employable skills will help inform labor force and education policy. Current data measuring skill demands are argely posited on the 'stated preferences' of the employers surveyed. However, this approach does not provide enough evidence to show what skill set is actually valued or utilized by the workers in a role (Cunningham, Villaseñor, and World Bank, 2014) . This exposes the need to capture data that could suggest the 'revealed preference' employers have for a certain skill, for example, when deciding to retain an employee beyond the probation period, and also exposes the need to identify the skills that existing employees use most regularly. This information could be used to guide policies targeted at skill development for the current workforce, re-employment strategies, preparation of workers entering the job market, and so on (Peterson et al., 2001 ).
Program comprise an Employer Survey (designed to identify skill demand and constraints using data from employers) and a Household Survey (developed to measure the generic skills of the workingage population).
STEP Skills Measurement ProgramSnapshot 2016
Skills Towards Employment and Productivity (STEP)-Employer Survey
The STEP Employer Survey (STEP ES) is designed to enable us to better understand how employers view the skills and characteristics of their workers and the challenges employers face in recruiting workers with the desired skills. The survey collects information on the skills that employers look for when they recruit staff, the skills that staff most often apply, the skills-related constraints that employers face, and the way employers attempt to mitigate skill constraints, such as through training and exchanges with education and training providers. The survey also captures firm characteristics, the environment in which employers operate, and the structure of their workforce. 1 Several innovations have been applied to the survey design as compared to traditional enterprise surveys. Firstly, the information about skill use, skill demand, training, and remuneration is gathered concerning two randomly selected types of workers from among the types of workers each firm employs. The STEP ES identifies the two workers types, as follows:
1. Type A or white-collar workers: Workers whose job profiles which generally require higher skill levels, including managers, professionals, and technicians.
Type B or blue-collar workers:
Workers whose job profiles which tend to require medium or low skill levels; this type includes clerical support workers, service workers, sales workers, skilled agricultural workers, craft and related trade workers, plant and machine operators, and elementary occupations.
Secondly, the survey identifies and assesses three main skill domains:
(1) cognitive skills, (2) job-related technical skills (both of which are categorized under job-related skills) and (3) socio-emotional skills (categorized under personality traits). In addition to this, personal characteristics of hired employees are also assessed.
Thirdly, in addition to generating data on the hiring process, the survey collects information on skills used by experienced workers by asking questions on the day-to-day activities of randomly selected occupations. This allows for an identification of the actual importance of particular skill types across different occupations. Finally, the survey questionnaire has been designed with straight-forward questions, applicable to employers of all sizes.
In order to determine whether an employer can be categorized as innovative, questions related to research and development (R&D) ▲ Employers in all countries tend to attach the most value to job-specific technical skills of their workers. ▲ White collar workers apply more skills in their day-to-day activities than blue collar workers. The incidence and level of complexity of computer use is also comparatively higher for white collar workers. ▲ Significantly, innovative firms tend to experience problems in recruiting staff much more than traditional firms and are more critical of the current skill-levels of workers. Innovative employers also report a higher provision of training and skill intensity for both worker types across all countries. ▲ In most countries, relatively few firms have regular interactions with education and training institutions. These interactions are primarily focused on serving employers' short-term needs, e.g. recruiting.
▲ Employers rely to a large extent on in-firm training rather than external training to upgrade the skills of their current employees.
Learning How Employers View Job Mismatch in the Economy
Visualizing the Gaps in Skill Demand and Supply
The debate over the "skills gap" (a deficiency in basic skills inherent in the flow of workers entering the workforce), "skills shortage" (a lack of technical skills in the stock of workers available for specific occupations) and "skills mismatch" (a case of under-supply or over-supply of qualified workers) has become an essential component of labor market discussions (Cappelli 2014 ). The STEP Employer Surveys are designed to provide employers with a voice in this debate, specifically in assessing the level of skills prevalent among job applicants and typical workers at these firms.
Employers report a lack of sufficiently skilled job candidates. The lack of sufficiently skilled candidates poses the greatest constraint on recruitment, according to employers. Across most countries surveyed, employers also report that their firms face a greater challenge hiring adequately skilled whitecollar workers than blue-collar workers. The exception is Yunnan Province (China) where employers reported a slightly higher challenge recruiting blue collar workers with required skill sets.
Hiring difficulties in general are reported by substantial shares of employers across all the countries surveyed-with the highest share being 95% of sampled firms in Yunnan Province (China) in regard to both white-and blue-collar workers. A notable exception is Georgia, where fewer firms, sampled from the tourism, construction, IT, and telecommunication industries, found hiring to be a challenge.
Substantial shares of employers across all countries surveyed consider their employees to be "not fully-qualified." These shares range from one-third to two-thirds of reporting firms. It is interesting to note that, in contrast to the recruiting concerns noted above, when asked about their current workers employers are more critical about the qualifications of their blue collar workers. 4
Employers have a negative attitude toward the general education and TVET systems, primarily 5. See Annex 1 Figure 1B , "Share of employers reporting both recruiting constraints and negative perceptions of the general education and TVET, Georgia." 6. See Annex 1 Figure 1C "Employers considering general education and TVET as a constraint on firm operation and growth across all countries." because they believe these institutions are unable to produce candidates with the requisite 'practical skills.' There is also concern regarding a lack of up-to-date knowledge and the general level of skills imparted. It is worth noting, however, that few employers feel that these systems produce graduates lacking 'good attitudes'; the focus of their criticism is on job-specific technical skills.
Both employers reporting hiring constraints and those more critical of their workers' qualifications are both more likely than other employers to consider the general education and TVET system as 'problematic.' 5 This holds true across all countries surveyed.
A substantial share of employers across countries feel that the general education and the TVET system (in particular) pose a constraint to the operation and growth of their firms. 6 The lowest share of employers holding this view is in Vietnam, but even there as much as 48% and 58% of surveyed employers regard general education and TVET, respectively, as posing constraints. Compared to other labor constraints however, the general education and TVET systems vary in significance.
Finding workers with previous experience is a significant labor constraint on business operation and growth. This difficulty in finding experienced workers features as the top constraint in all countries except Armenia, where payroll taxes are considered a greater deterrent. This may also suggest further dissatisfaction with the level of skills the workforce currently possesses as well as indicate a potential unwillingness to provide employees with training upon hiring.
Among other constraints to doing business, such as tax rates and political uncertainty, the perceived impacts of labor constraints vary substantially among the countries surveyed.
Identifying Skills Valued by Employers: The Right Skills for the Job
Understanding the Demand
Current data measuring skill demands are posited on employers' 'stated preferences,' yet this is often considered as a shortcoming when attempting to identify the skill-profiles valued by employers (Cunningham, Villaseñor, and World Bank, 2014) . To avoid this, the STEP Employer Survey module on new hiring attempts to uncover possible 'revealed preference' in skills, by determining what skills employers look for when deciding to retain an employee beyond the probation period. The survey module further reviews those skills that are used most regularly by the existing workforce.
Job-specific technical skills are prioritized by employers when they make retention decisions for both white-and blue-collar workers. The secondary criteria for retaining new hires vary among worker types. Across all countries, leadership skills and numeracy skills are ranked as most important to retaining white-collar workers. For blue-collar workers, communication skills and the ability to work independently are most valued.
When asked to compare job-relevant skills against personality traits and personal characteristics, 7 employers place job-relevant skills such as communication and problem-solving on the job relatively higher. This result has been the same across all countries surveyed. An interesting difference is that although preferences follow the same ranking pattern for the two types of workers, personal characteristics play a more pivotal role than personality traits for blue collar workers. 8
White collar workers use a larger number of skills and apply them more regularly in their jobs. This holds true across almost all countries with the exception of Yunnan Province, where blue collar workers are reported to require the use of an equally high 7. The personality traits identified in the STEP ES are conscientiousness, agreeableness, emotional stability, extraversion and openness to experience. Personal characteristics included are age, appearance, gender, and family relations/personal ties. 8. See Annex 1 Figure 2A , "Ranking job-specific skills, personality traits and personal characteristics for staff retention decisions across all countries surveyed." number of skills in their roles. 9 A ranking of skills most used on the job reveals the top skills to be teamwork, numeracy, and, to a lesser extent, reading. This holds true for both types of workers.
The survey goes further to determine if these patterns exist in firms of different sizes. It finds that whereas for white-collar workers skill usage for each identified skill typically increases as firm size increases, for blue-collar workers the patterns of skill intensity and firm sizes vary across countries. For example, in Vietnam the use of mathematics by blue-collar workers is higher in smaller firms (47%) than in larger firms (25%). This pattern varies with each identified skill and by country.
9. See Annex 1 Figure 2B , "Number of different skills that workers regularly use in Azerbaijan and Yunnan, share of workers." Capturing Requirements for Innovative Firms
Factoring in the Potential
The World Bank's World Development Report 2013: Jobs confirmed that there is indeed a correlation between firms' engaging in innovative activities and having skills constraints. The STEP Employer survey compares employers' perception of skill mismatch in innovative firms with that in traditional firms. It further compares the constraints faced by innovative firms as well as the unique skills profile required by innovative employers. The responses are very interesting as there are striking differences in findings from innovative and traditional firms.
Employers in innovative firms are typically less satisfied than traditional employers with the present qualifications of their workers and the effectiveness of general education and TVET systems. This perception is observed across all countries surveyed and is particularly significant when concerning the general education and TVET institutes. In almost all observed countries, more than 50% of innovative employers responded that the general education and TVET systems constrain the operation and growth of their business. 10
When assessing the skills level of current employees, employers in innovative firms in Azerbaijan, Armenia, Georgia and Vietnam were more critical of white-collar workers, whereas innovative employers in Sri Lanka and Yunnan Province were less satisfied with the qualifications of their blue-collar workers.
Innovative firms are more exposed than traditional ones to recruiting constraints, across all countries surveyed, in seeking white-collar workers. This observation also holds for recruiting blue-collar workers in all countries except Azerbaijan, where traditional employers found recruiting for these In the case of Azerbaijan, this observation is determined for all enterprises except those in the following sectors: land, water and air transportation; wood processing; pulp and paper; tobacco manufacturing; and recycling.
Skill intensity is higher for both worker types in innovative firms across all countries surveyed.
The share of workers applying skills regularly is reported to be higher in innovative firms. However, a few specific skills are exceptions, such as writing skills among white-collar workers and team work and use of foreign languages among blue-collar workers, which are reportedly used more often in traditional firms.
The same is the case with the level and complexity of computer use. Workers tend to use computers more regularly in innovative firms and more of the use is typically for specialized and complex tasks, as compared with traditional firms, where usage is reported to be more straightforward or only moderately complex.
'Critical thinking' is a unique skill that is valued more highly by innovative firms than by traditional firms for both white-and blue-collar workers. This value is revealed when making retention decisions for new hires. For white-collar workers, innovative firms attach importance to technical skills, team work, and critical thinking. Similarly, for blue-collar workers, the skills these firms generally value more are critical thinking and leadership.
Learning If and How Employers Are Supplementing Their Training Needs
Accounting for All Tools and Resource
Recent literature points to a growing trend of employers spending fewer resources on training either new hires or existing workers and choosing instead to recruit employees already possessing the required skill sets (Cappelli, 2014) . The STEP Employer Survey explores the propensity of firms to provide internal and external trainings to their employees in an effort to highlight any attempts being made to meet skill requirements. Purpose of Firm Interactions with General Education and TVET Institutes demand and supply of skills. However, in most countries the share of employers engaging with these institutes ranges from 4% to 22% and the engagement is most often related to white-collar workers.
Compared to traditional employers, innovative employers have more regular interactions with training institutes. In Georgia, innovative employers are four times as likely as traditional ones to have this contact.
These interactions are primarily focused on serving employers' short-term needs, such as recruiting, work placements, and employee training. Far fewer firms engage in curriculum development or student testing, that is, in efforts to structurally improve the quality and relevance of skill supply.
Resources
The STEP Skills Measurement Data
The STEP Skills Measurement datasets are available in the World Bank's Microdata Catalog (link provided below), including relevant background and implementation documents for the surveys conducted in each country. The Microdata Catalog is regularly updated as new findings and materials related to STEP are made available.
Country Reports
In addition to the STEP Methodology Note (Pierre et al.,2014) 
45-60 MINUTES
Skills Used by the Current Workforce (Module 2)
This module starts with the random selection of two occupations, which the questionnaire will then focus on. The respondent is asked to select one occupation from Type A (managers, professionals, and technicians), and another from Type B (clerical support workers, service workers, sales workers, skilled agricultural, craft and related trades workers, plant and machine operators, and elementary occupations) through a random sticker method. The module goes on to ask a series of questions about specific skills that workers in these two types of occupations are currently using.
Information on New Hires (Module 3)
To understand skills needs at the firm, this module focuses on new hires in the two selected occupation types. It asks respondents to rank skills in order of
The STEP Employer Survey-Modules
The Employer Survey is designed to better understand the demand for skills emanating from the private sector. It is divided into the following five modules.
Information and Workforce Characteristics (Module 1)
This module helps interviewers establish whether or not they are talking to a person knowledgeable about the recruiting practices and skills development processes in a firm. It seeks information on the firm being surveyed in order to determine its type and the economic sector in which it operates. The module then goes into details about the workforce of the firm, in particular requesting details on the share of females, the share of foreign workers, and changes in the workforce.
importance when they are deciding to keep a worker beyond the probation period. Skills are grouped under three categories: (i) personal characteristics (age, appearance, gender, networks); (ii) cognitive and job-relevant skills (reading, writing, mathematics, English, foreign language, technical skills, communication skills, leadership skills, team work skills, creative and critical thinking, problem solving, ability to work independently, time management); and (iii) personality traits (Conscientiousness, Emotional stability, Agreeableness, Extraversion, Openness to experience). The module also asks for the education level of the most recent hire.
In addition to obtaining information on the skills that are valued by the firm, the module seeks to obtain information on the firm's recruitment strategies and any difficulties it might be experiencing when hiring. Subsequent questions collect more information on how the firm recruits: the places from which it recruits, the time and number of offers it takes to fill a vacancy, whether salary is negotiable at entry, and the remuneration offered to the most recent hire.
Training and Compensation (Module 4)
This module collects information on training provided by the firm, both on the premises and outside the workplace. It asks for the share of workers who benefited from such training programs, the number of days such training involved, and the costs and type of training provided.
The module also contains questions to assess the overall quality of the formal education system (technical and vocational as well as general). It asks a series of questions aimed at determining whether the firm feels that the education system provides adequate skills and whether it has direct contacts with the education system and why.
Firm Background (Module 5)
Given the length of the survey and the usual difficulties in collecting financial information from firms, the fifth and last module features only two simplified questions with respect to the firm's accounts asking about the current financial performance of the company and prospects in the coming three years. Furthermore, the module includes detailed questions about the various ways in which labor market constraints could impair business, as well as questions that situate labor market constraints with respect to the other investment-climate constraints.
Methodology and Technical Standards Sampling Strategy and Weighting Procedure
The units of observation were workplaces, and the target populations were low-and medium-income countries. The sectors covered varied by country depending on the core-sector composition of the respective national economy (see Annex Table A1 , below). Geographic coverage primarily included the respective capitals and other urban areas and, for some countries, a wider range of provinces, sometimes including rural areas.
The sampling frames in the surveys were derived from national firm registries. This had the advantage of being cost and time-effective compared with other methods. However, since firm registries are not always updated, a substantial share of registered firms did not exist by the time of the survey, leading to resampling and potentially biased results in some countries. Nevertheless, the survey teams collected the intended number of observations, and sample sizes ranged from 300 to 640 units.
The stratification was undertaken using firm size and geographical strata (for most but not all surveys). As explicit strata the sampling distinguished among large, medium and small workplaces and firms within the capital and other urban areas. Some countries also included provinces as geographical strata. Moreover, the samples were further stratified by sectors and geographic subareas to ensure a higher level of representativeness. In most countries, firms with fewer than five workers were excluded.
The data was weighted using post-stratification weights. The population weights were derived from the firm registries and adjusted to account for nonresponse. All surveys, except the one in Sri Lanka, were weighted. The latter was not weighted because it simultaneously used two different firm registries that were not similar in their structure. The weights for data from Yunnan Province appear to be unadjusted for nonresponse. Some country-specific differences did evolve in the implementation of the surveys. To the extent that these are documented, the sampling specifics and differences are displayed in the following two tables: Annex Table A1 focuses on the sampling design that was used in each country and Annex Table A2 explains the sampling results and particularities of each country.
More detailed sampling results, and response rates in particular, are presented in Annex Table A2 , which displays the relation between the target samples, attempted interviews, and the actual completed interviews. Response rates of the survey were moderate. For most countries, there is also information on the shares of firms that did not complete an interview (and why this was the case). The most common reasons for not completing an interview were refusal, the firms' being closed or not existing, false contact details, and firms' being ineligible (e.g., they had too few employees to fit the profiling or their actual business was registered under a different sector of operation).
In Azerbaijan, for example, the response rate was particularly low. In addition to the initial sample of 402 workplaces a reserve sample of 1,200 firms had to be activated. In fact, 47% of the 1,602 sampled firms could not be found or contacted, and another 30% refused the interview altogether, leaving the sampling with a response rate of 20.3% based on activated eligible firms. This excludes firms that were closed, that were oil-companies, or that were state-owned or not eligible (i.e., 47 firms).
Calculation of Selected Variables Innovation
Innovation is measured by the extent to which firms have adopted innovative measures in the past three years. In the question, the firm can name up to four given measures of innovation (new technologies, new processes, new products, new services) The analysis uses a binary variable. It defines firms that have adopted two or more measures as innovative, and all others as traditional firms.
